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DETAILED ACTION 



Claim Rejections • 35 USC § 103 



1. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

SCi^ *entica., y closed or described as set 

the prior art are such thai the ^A^^^^^S^^J?^ t0 be ? at ^ and 
invention was made to a person hav no ord^rv S ,u U 'S . have been obv,ous at the time th e 
P a te rt a« y shall not ta ISSUES! 3S tXXSZ£Z*S — ' ^ s 



2. Claims 31-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lymberopoulos et al.flJS 6,085,688) in view of Hills et al. (US 6,217,786 B1). 

Lymberopoulos et al. discloses a method of and apparatus for producing a 
Plasma for use in manufacturing microelectronics including dry (i.e. gas phase) etching 
of semiconductor wafers. The chamber shown in Fig 5 is azimuthally symmetric around 
the center. The chamber holds the plasma as it is ignited and during the processing of 
the wafer since there is no separate plasma generation chamber. A window is 
disclosed in column 6 lines 8-35. The Rf antenna (i.e. a coil is shown in Fig. 5 as 1 10, 
is disposed above the plane defined by the wafer (i.e. substrate). Electromagnets (150a 
and 150B in Fig. 5) are disposed above the wafer. The magnets are disclosed as 
independently controllable conductors in the abstract and are used to control the 
Plasma density and prevent non-uniform charge build-ups. By magnetically controlling 
the uniformity of charge distribution, one of ordinary skill in the art would expect the 
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uniformity of the etching to be controlled. This reads on the changing of the variation in 
the magnetic field to improve processing uniformity across the substrate. The wafer is 
placed in the chuck at the bottom of the reaction chamber and gas is flowed in to form a 
Plasma, .n col. 10 lines 1-8, the control of the p.asma density throughout the chamber 
from the workpiece to the inductive window and antenna is suggested. 

Lymberopoulos does not explicitly disclose dc power to the electromagnets but 
dc is a known power supply configuration. Lymberopoulos is silent as to the gas used 
in the etching process. 

Hills et al. discloses etching a wafer and an oxide on that wafer using specified 
gases including fluorocarbons and inert carrier gases with Rf plasma (a dry etching 
process). The specific fluorocarbons of C2F6, C3F6 and C4F8 or mixtures thereof 
were disclosed as were the carrier gases of Ar, He, Ne, Kr, Xe, or mixtures thereof. 
These read on the two or more gases of the form CxFyHzOw as defined in the spec 
lines 19-21 on page 30). Oxygen and nitrogen gases as well as the hydrogen- 
containing additive gases CH4, H2, H20, NHS were also optionally present. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to combine the method disclosure of Lymberopoulos et al. with that of 
Hills et al. because Lymberopoulos et al. discloses a Rf powered plasma etch process 
and chamber and Hills et al. discloses a etching gas useable in a Rf powered p.asma 
processing chamber. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to, in a chamber configured as disclosed in claim 31, to control the 
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magnetic fleld in the region proximate the antenna to improve the processing uniformity 
across the substrate because Lymberopoulos et al. discloses such magnetic control in 
an etching process and such control would have been anticipated to produce an 
expected result of process uniformity. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to flow the claimed listed gases into such an Rf plasma processing 
chamber because these gases were known to Hills et al. for Rf processing and their use 
would have been anticipated to produce the expected result of dry plasma etching. 
3. Claims 36-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lymberopoulos et al. and Hills et al. as applied to claims 31-35 ab^ve, and further in 
view of Kondo (US 6,254,966). 

Lymberopoulos et al. and Hills et al. are described above. 

Kondo et al. discloses a supporter for recording mediums which is made of (see 
col. 17 lines 55 + ) glass (a.k.a. amorphous silicon dioxide). The etching of the supporter 
is performed by dry etching. Plasma is known to those of ordinary skill as a dry etching 
process since gases are used to form the excited species therein. The gases used to 
etch include CHF 3 , CF 4 , C 2 F 6 , C 3 F 8 , NF 3 , SF 6 , C 2 F 4 , C 3 F 8 , C 4 C 8 . C 4 F, 0 , C 5 F 8 , C 6 F, 4 , 
C 3 F 6 0, C 9 F,„, CF 3 Br, CF 3 I, C 2 F 5 I, CF 2 CI 2 , CFCI 3 , CH 2 F 2 , C 2 HF 5 , C 2 H 2 F 4 , C 2 H 4 F 2 , 
C 2 H 3 F 3 , C 3 HF', CF, C 2 H 2 F, C 8 H 3 F 5 , Cl 2 , CCI 4 , SiCU, BCi 3 , PCI 3 , CCI 3 F, BBr, CH 2 CI 2 , 
and mixed gases thereof and other mixed gases containing oxygen, hydrogen, argon, 
He, N 2 , Ne, Ar, Kr, Xe, 0 3 , CO, C0 2 , H 2 0, CH 4 , C 2 H 6 , C 3 H 8 , C 4 H 10 , C 2 H 4 , C 3 H 6 , C 4 H 8 , 
C 2 H 2l and C 3 H 4 . 
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It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to combine Kondo et al. with the previous cited references because 
Kondo et al. provides a more comp.ete discussion of the gases used in plasma (i.e. dry 
etching) applications for etching silicon oxide. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to use the claimed listed gases in a plasma etching process because 
the claimed listed gases were known for plasma etching and their use in such an 
environment would have been anticipated to produce an expected result. 
4. Claims 42-45, 49-53, 55 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lymberopoulos et al. and Hills et al. as applied to claims 31-35 
above, and further in view of Lu (EP 0821397 A2) 

Lu et al. discloses a composite SiC that is used to form the chamber wall, 
chamber roof, collar around the wafer, grounding plane, and window for Rf radiation. 
The SiC is described as useful for reducing flaking (page 6 lines 35+). The surface 
after etching was smooth. This suggests little interaction of the material and the 
Plasma. And, as table 2 shows, the etch rate of the SiC was less than the commonly 
used quartz or Si. The SiC was described as made from a layer of CVD SiC composite 
bonded to a free standing SiC wall formed from such methods as sintering or hot 
pressing. The bulk wall was described as grounding in 4M5. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to form the processing chamber form a materia, such as a composite 
SiC that does not substantially react with the reactive gases flown into the processing 
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chamber and forms a ground because such a SiC chamber is suggested by Lu et al. 
and that such a material was not substantially reactive with Rf plasmas. The examiner 
notes this reads on a chamber made entirely of SiC since Lu et al disdoses walls roof 
and Rf window made of SiC. Additionally, the examiner argues that the apparatus 
limitations do not affect the process in a manipulative sense and therefore do not have 
weight in the process claims. There is not a manipulative effect since SiC walls are 
taught by Lu et al. and one of ordinary skill would expect this material to react to the 
same plasma conditions in a similarly. 



Claim Rejections - 35 USC §112 



5. 



Claims 54, 56 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonab.y convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The bonding adhesive 
and the segments are not to be found in the applicant's disclosure. 



Response to Arguments 



6. The examiner notes the lack of arguments in amendment B paper #14 or in 
paper #13. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew A. Anderson whose telephone number is (703) 
308-0086. The examiner can normally be reached on M-Th, 6:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on (703) 308-3836. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703, 308- 
0661. 
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